Abstract -More and more project teams are formed to achieve organizational objectives as organizations generally recognize the importance and benefits of project teams. One of the outcomes working in a project team is the proliferation of Team Shared Mental Models (TSMM). It is critical to examine the antecedents of TSMM which is the aim of this study as TSMM by itself can contribute to project team learning and others. However, it is unclear from literature whether both leadership roles and team building & participation can influence TSMM concurrently especially in a project setting study whereby there is resource and time constraint compare to normal work teams which are ongoing and operational in nature. This study has developed a research model underpinned on Cohen and Bailey's (1997) 
INTRODUCTION
Today, more and more organizations are using project teams to deliver products or services as well as resolving problems especially on complex tasks. This is because team performance through team is more rewarding than individual performance as the team outcomes exceed the sum of individual outputs (Belbin, 1993) 
. One of the outcomes working in a team is the proliferation of Team Shared Mental Models (TSMM). TSMM refers to shared knowledge about team members' characteristics and team interaction patterns that enable team members
to adapt and coordinate among themselves to complete a project (Cannon-Bowers, Salas & Converse, 1993) .
The rationale to study TSMM is that it is affecting team effectiveness, team commitment and team performance (Carley, 1997; Heffner, 1998; Kraiger & Wenzel, 1997; Mathieu, Heffner, Goodwin, Salas & Cannon-Bowers, 2000; Kang, Yang & Rowley, 2006; Marberry, 2007; Hsu, Jiang, Parolia & Klein, 2007; Yang, Kang & Mason, 2008; Hamilton, 2009; Barnes, 2009) . Moreover, TSMM is also influencing decision making effectiveness (Randall, 2008) , team visibility, team satisfaction, team learning as well as team creativity (Nandkeolyar, 2008) .
Literature shows that TSMM has significant impact on team learning and organizational Nandkeolyar (2008) , TSMM is one of the learning mechanisms that determine team learning and effectiveness. Druskat and Pescosolido (2002) also posited that TSMM is capable to support and encourage team activities that will improve learning and development. Team learning is critical because it can improve team effectiveness and performance (Quick & Nelson, 2009 ). According to Garvin (1993) , Pedler, Burgoyne and Boydell (1991) , Senge (1992) and Stata (1989) , building a learning organization is the only true source for sustainable competitive advantage. However, in order to achieve learning organization, management teams need to share their mental models i.e. share their viewpoints about their organizations, markets and competitions (deGeus, 1988) . Morrison and Rosenthal (1997) also suggested that capability to harness shared mental models is a critical factor in building learning organizations. Since TSMM is proven to impact learning, hence it is important to find out what are the antecedents of TSMM.
From literature, there are some individual antecedents of TSMM which include skill and agreeableness , team leadership, team composition i.e. cognitive ability, achievement striving and psychological collectivism (Randall, 2008) , team building (Hsu et al., 2007) , team characteristics i.e. experience, member diversity, personality and education (Bergiel, 2006) . However, project management literature is generally silent on how leadership roles and team building & participation are concurrently influencing TSMM in a Malaysian project setting.
Hence, problem statement of this study is lack of empirical understanding on how project leadership roles and team building & participation are influencing TSMM in a multi-ethnical and multi-cultural Malaysia. This study deems important in view of the impact of TSMM on project team learning, effectiveness and performance. These impacts are highly sought after by many Malaysian organizations because they have invested a lot of resources onto project teams in order to achieve their objectives. Research objective for this study is to evaluate how Group processes include interactions like communication and conflict that takes place among team members as well as external others. Lastly, group psychosocial traits include shared understandings, beliefs or emotional tones e.g. norms, cohesiveness, team mental models and group affects. Following Figure 1 depicts the Cohen and Bailey's (1997) team effectiveness framework.
Figure 1: Cohen and Bailey's (1997) Team Effectiveness Framework
The above framework illustrated that design factors are having direct impact on team effectiveness outcomes as well as indirect impact on team effectiveness outcomes through group processes and psychosocial traits. Both group processes and psychosocial traits are also correlated with each other. At the same time, environmental factors have a direct influence on design factors. Altogether, environmental factors, design factors, group processes and group psychosocial traits can predict team effectiveness outcomes.
Within the organizational context of design factors (see Figure 1) , supervision is one of the items that can influence both group processes and group psychological traits. In project (Shanahan, 2001; Pinto, 2007) . In the study of Cohen and Bailey (1997) , supervision was not being discussed in isolation but rather was used to compare and contrast with leadership theory and leader's supervisory behaviors, moods and expectations. Instead of using supervision, in this study it has been expanded and substituted with leadership roles in order to evaluate how leadership roles can influence TSMM and team building & participation in a research model.
Team processes are team events or behaviors that transform a team or organization resources into team performance (Gladstein, 1984) . Team processes also refer to conflict, communication, cooperation, collaboration and interaction that impact team effectiveness (Cohen & Bailey, 1997) . From project management literature, it is unclear whether team building & participation can influence TSMM. In this study, team building & participation is selected as one of the team processes to evaluate how it influences TSMM.
Since this study encompasses project managers from different industries which might have different industrial characteristics and subject to different market influences, environmental factors are excluded from this study. Dependent variable in this study is TSMM which is derived from the group psychosocial traits of Cohen and Bailey's (1997) team effectiveness framework. Independent variables comprise leadership roles and team building & participation.
Team Shared Mental Models
According to Rouse and Morris (1986) , mental model is a mechanism whereby an individual is capable to produce understanding of a system's purpose, the system's form, explanation on how the system is working, the system's current states as well as prediction of its future states. In a different perspective but referring to the same concept, mental model is At any one time there are multiple mental models reside in different team members and these mental models are actively helping each team member to conceptualize and process information about their team, other team members, task as well as equipment the project team is using (Rouse & Morris, 1986; Levine & Moreland, 1991; Klimoski & Mohammed, 1994) .
When individual team members come together and interact, their mental models overlap and will share as common mental models whereby they are referred as shared mental models (Blickensderfer, Cannon-Bowers & Salas, 1997) . With these shared understandings, the project team is likely to incur fewer errors and the team will also develop coherent decision making during project activities.
According to Cannon-Bowers et al. (1993) , Shared Mental Models refer to common knowledge structures that enable team members to picture accurately the details and expectations of a task. These common knowledge structures will further guide the team members' actions, coordination as well as their behavioral adaptations to meet the demands of the task. (Lee, 2007) Shared mental models are divided into two categories i.e. task shared mental models and team shared mental models (Cannon-Bowers et al., 1993; Klimoski & Mohammed, 1994; Mathieu et al., 2000; Mathieu, Heffner, Goodwin, Cannon-Bowers & Salas, 2005) . Following Team mental model refers to shared knowledge pertaining to individual team member's knowledge, skills, attitudes and preferences.
In this study, the focus is on TSMM whereby it is the dependent variable. Only both team interaction mental model and team mental model are considered as they are more relevant to team in a project environment. According to Mathieu et al. (2000) , task shared mental models are only related to technology / equipment and job / task. Task-related knowledge is only relevant to specific job or task whereby it is very contextual, domain-specific and it is being shared mental models are excluded from this study.
In order for the team to be successful, team members not only need to perform well on task functions but also need to work together and work well as a team (Mathieu et al., 2005) .
There are findings indicated that TSMM is more significant than task shared mental models in influencing team performance (Heffner, 1998; Mathieu et al., 2000; Leversque, Wilson & Wholey, 2001 ).
Leadership Roles
According to Yukl (2010) , leadership is a process to facilitate others to acknowledge what needs to be achieved and how it can be accomplished in order to meet the stated objectives.
In a project management context, leadership is the capability of a project manager to influence a team to complete works required in order to reach a common goal (Project Management
Institute [PMI], 2008). The above definitions hi-light the following three common elements:
leader, followers (those who are being led) and the goal (or objective). These three elements of leadership co-exist in an environment setting whereby they are subject to different political, economical, social and technological influences. All the leadership theories, models and styles are theorized and ameliorated surrounding the above three elements in different situations of the environment. The following Figure 4 depicts the three common elements and some of the well-known leadership theories that had been researched and practiced. 
Figure 4: Leader, Followers, Goals and Major Leadership Theories
From literature, studies have shown that a project manager's leadership style did impact his or her perception of success in different situations instead of directly impacting project success itself (Turner & Muller, 2005) . Generally in a project management realm, being taskoriented is the preferred leadership style to having people-oriented leadership style (Turner & Muller, 2005) . However, according to Turner and Muller (2005) (Neuhauser, 2007) and transformational leadership (Prabhakar, 2005) are well researched whereby results shown that they had influence over project success.
Behavioral Complexity in Leadership (BCL) theory explains that effective leaders will equip and perform various leadership roles and opposing behaviors simultaneously when confronted with complex and fast changing environments (Denison, Hooijberg & Quinn, 1995) . Opposing behaviors refer to competing or contrasting behaviors like creative and routine, strict and lenient et al. These various leadership roles and opposing behaviors are extracted from a repertoire of roles and behaviors which grew over time and affected by the experiences of the leaders. More roles and behaviors that a leader can display in a particular situation, more effective is the leader. Effective leaders are capable in identifying the needs of his followers within a particular situation and he or she will adjust, behave or perform the roles that will meet those needs. According to Yukl (2010) , BCL theory is not new but it is still evolving whereby it has emerged in recent years as a new approach to conceptualize leadership.
In this study, BCL theory is adopted instead of other leadership theories because only BCL theory focuses on the complexity and contradiction of a leader's behaviors whereby the simultaneous and various opposing roles and behaviors of the leader enable him or her to deal with different complex situations more effectively (Denison et al., 1995) . On the other hand, in more traditional leadership theories, situation is presented and leadership style is displayed in an absolute "either or" manner e.g. either Theory X or Theory Y, autocratic or democratic, task oriented or relationship oriented, autocratic or democratic, transactional or transformational subject to a particular situation (Denison et al., 1995) . Displaying the right leadership style in a right situation demonstrates effective leadership. In today's complex and rapidly changing environment e.g. in situations whereby multiple objectives are contradicting each other, traditional leadership theories might not be as effective as BCL theory in handling (Mintzberg, 1973) . Jessup (1990) proposed that leadership roles should include (a) advisor, (b) administrator and (c) coach. According to Stephen (1998) , leadership roles consist of 13 sub-dimensions which include: (1) coaching, (2) effective communication, (3) encouraging teamwork, (4) establishing high standards, (5) effective delegation, (6) rewarding performance, (7) developing and releasing employees, (8) building consensus, (9) supporting reasonable risk taking, (10) forecast thinking, (11) improving the organization, (12) managing diversity, and (13) overall effectiveness. Gunnar and Torodd (1999) also suggested that various leadership roles can be categorized into four main roles i.e. (a) producer, (b) administrator, (c) integrator and (d) entrepreneur. Nevertheless, Quinn's (1988) model is adopted in this study as its leadership roles are well-known, well-balanced (i.e. encompasses internal, external, flexibility and control dimensions) and attracted the most citations (Quinn, 1988; Denison et al., 1995; Chen, Wu, Yang & Tsou, 2008; Wakefield, Leidner & Garrison, 2008; Zafft, Adams & Matkin, 2009 ).
Quinn ( (Quinn, 1988) (Quinn, 1988) (Denison et al., 1995) . There was a study conducted on how team leadership in terms of leader's sensegiving had influenced TSMM (Randall, 2008) but there is still lack of research on whether BCL theory will also influence TSMM. In the Malaysian context, despite the numerous studies conducted on leadership, there is no conclusive evidence showing the more widely practiced leadership styles (Lo, Ramayah & Run, 2010) . (7) developing organizational interfaces, (8) managing conflict, (9) conducing team building sessions, (10) stimulating enthusiasm, (11) defining the work structure, and (12) building the positive project image.
According to Schermerhorn, Hunt and Osborn (2008) , team building is a process consists of five evolving steps which include: (1) problem or opportunity identification, (2) data gathering and analysis, (3) planning for improvement, (4) actions for improvement, and (5) evaluation of results. The entire team building process should be highly collaborative whereby each member should actively participate in each step in order to achieve the expected result. There were instances whereby team members merely participated physically and not wholeheartedly as well as team members had ignored and did not follow through the (Webber, 2002) .
Out of the total 420 respondents, only 48% had responded with useable sample of 201.
Sample's margin of error at 95% confidence is 6.9% based on the formula 0.98/√n whereby "n" is the sample size i.e. 201. Among 201 respondents, 79% (159) of them were male and 81% (162) of them aged between 30 and 49 years. Sixty two percents of the respondents had more than 10 years project management experience and 93% of them hold a Bachelor or higher degrees. Sixty one percents of respondents were in firms with more than 500 employees. Ninety six percents of the respondents were project managers, the balance 4% consisted of project sponsor, quality manager, purchasing director and support manager who were involved in project management. In the online survey, respondents were requested to fill up the questionnaire based on a project that they had completed recently, regardless whether the project outcome was positive or negative. More than half of the projects completed were in chemical / petroleum, construction, financial and information communication technology (ICT) industries and cost more than Ringgit Malaysia five million each. Eighty two percents of the projects took less than two years to complete and each project has an average of 10 team members. 
Constructs' Measurement
The following Table 2 depicts the measurement of all the constructs used in this study: Carew and Carew (1990) and Law (1992) In order to measure construct leadership roles, Likert scales (ranging from 1 to 7) with anchors ranging from "Almost Never" to "Almost Always" were used. All other constructs were measured using Likert scales (ranging from 1 to 7) with anchors ranging from "Strongly Disagree" to "Strongly Agree".
RESULTS

Reliability and Validity
Albeit Cronbach's Alpha is widely used as an estimator for reliability tests, it has been criticized for its lower bound value which underestimates the true reliability (Peterson & Kim, 2013) . Composite Reliability can be used as an alternative as its composite reliability value is slightly higher than Cronbach's Alpha whereby the difference is relatively inconsequential (Peterson & Kim, 2013) . In this study, Composite Reliability and Cronbach's Alpha for all constructs were above 0.7 which indicated that there was high reliability (see Table 3 ). Convergent validity was assured in the study because the Average Variance Extracted (AVE) for each construct was higher than 0.5. In Table 4 , correlation between pairs of constructs was below 0.9 and the square roots of AVEs (highlighted in bold) were listed in the diagonal line of the table. Correlation between pairs of constructs below 0.9 indicated there was no common method bias (Bagozzi, Yi & Phillips, 1991) . Common method bias occurs when there is a variance attributable to the measurement method instead of the constructs that the measures try to represent (Podsakoff, MacKenzie, Lee & Podsakoff, 2003) . Any highly correlated constructs are evidence of common method bias whereby usually results in extremely high correlations i.e. more than 0.9 (Bagozzi et al., 1991) . All the square roots of AVEs were higher than the correlations between constructs indicated the existence of dicriminant validity. 
Normal Distribution
Partial Least Squares (PLS) were used as part of the statistical analyses in this study.
Despite normality test is not required as PLS can handle sample data sets which are not normal (Chin, 1998; Gefen, Straub & Boudreau, 2000) , it is insightful to find out whether the data sets collected are normal or not. Normality test via Statistical Package for Social Sciences (SPSS) was conducted on each construct to evaluate whether the data was forming a normal distribution curve. According to Chua (2008) , data is normally distributed when each construct's skewness and kurtosis magnitude is less than 1.96. Magnitude of skewness and kurtosis for all constructs were < 1.96. Based on all the evidence mentioned above, it was concluded that all constructs were normally distributed.
Hypotheses Testing
SmartPLS v2 was used to perform path analysis in PLS. According to Hsu et al. Cohen and Bailey (1997) and Hsu et al. (2007) 
CONCLUSION
Today, more and more project teams are formed to achieve organizational objectives as organizations generally recognized the importance and benefits of project teams. Numerous studies indicated that TSMM which is one of the outcomes as a result of working in a team had improved project team learning, effectiveness as well as performance (Druskat and Pescosolido, 2002; Carley, 1997; Heffner, 1998; Kraiger & Wenzel, 1997; Mathieu et al., 2000; Kang et al., 2006; Marberry, 2007; Hsu et al., 2007; Yang et al., 2008; Hamilton, 2009; Barnes, 2009 
